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Leaf diseases of wheat 
and time of sowing 
By Jill Wilson, Plant Pathologist, Geraldton 
Leaf diseases of wheat can be avoided by delaying 
the planting of a crop, but this often leads to 
reduced yield because the benefits of early sowing 
usually outweigh any losses caused by leaf disease. 
However, it is only in exceptional circumstances 
that farmers need to consider leaf diseases when 
making decisions about planting date, as this article 
shows. Most examples are taken from Department 
of Agriculture trials in its northern advisory region, 
but the principles apply to other agricultural areas. 
The diseases 
There are three common leaf diseases of wheat 
in Western Australia: septoria nodorum 
blotch, yellow spot and septoria tritici blotch. 
*Septoria nodorum blotch is the most wide-
spread and damaging leaf disease, and fre-
quently occurs with yellow spot (in the north 
and central regions), or with septoria tritici 
blotch (in the southern regions). 
To the untrained eye, these diseases appear 
similar: they produce brown spots or blotches, 
and associated leaf yellowing, on the leaves, 
leading to premature death of the leaf. 
Although three diseases can also infect the 
head, the most common is septoria nodorum 
blotch, which causes pronounced blackening of 
the glumes. See the "Further reading" list for 
detailed descriptions of the diseases. 
How the timing of disease affects yield 
Leaf diseases occurring early in the season can 
slow the development of top growth, and 
ultimately grain yield, by reducing the amount 
of green matter available for photosynthesis. 
Such yield losses are reflected in a reduction in 
the number of heads. However, the greater 
losses generally occur when disease persists 
during the mid- to late-season period, and the 
flag leaf and/or the head are infected. This 
infection reduces seed size, and there may also 
be fewer seeds per head. 
* These diseases are caused by the fungi Septoria 
nodorum, Pyrenophora tritici-repenris, and Septoria tritici 
respectively. 
Blackening of the head caused by septoria nodorum blotch on variety Aroona at 
Badgingarra in 1988. The head on the left has much less disease because it is 
from a plot which was sprayed with fungicide earlier in the season. 
In severe cases, yield will be less and the small 
grain will be docked at the receival point 
because of excessive screenings. 
Septoria nodorum blotch, because it commonly 
also affects the head, can be an important late-
season disease. 
Times of greatest risk 
Disease that develops late in the growing 
season is the most significant because crop 
losses are usually worst when ear emergence 
coincides with conditions that favour infection. 
Losses will be even greater if conditions have 
been favourable mid-season because the 
disease will have built up on the leaves, and 
there will be plenty of spores to infect the flag 
leaf and head. 
Warmth and moisture favour the development 
of disease. Warmth is seldom a problem in 
most wheat growing ares of Western Australia, 
but the amount of moisture available is critical. 
The longer the leaf is wet, the higher the 
incidence of infection and the greater the leaf 
damage. 
W. A. JOURNAL OF AGRICULTURE Vol. 30,1989. 3 7 
Figure 1. The interaction 
between time of sowing, the 
maturity of the variety and 
the time of highest disease 
risk. 
M 
S: sowing 
H: heading 
Frequent rain favours disease development, 
but heavy dews, high relative humidity and an 
absence of drying winds are also important. In 
areas with a high evaporation rate during 
heading, such as the north-eastern wheatbelt, 
serious leaf disease is not likely to be a problem 
(See "Early sowing of cereal crops in low 
rainfall areas" on page 41 of this Journal.) 
Avoiding disease 
If we could accurately predict seasonal condi-
tions, the best advice on how to reduce disease 
losses would be for ear emergence to coincide 
with the period of increasing rate of evapora-
tion at the end of the season, taking into 
account that there must be enough soil mois-
ture remaining for head filling. In reality, we 
can only estimate what the climatic factors will 
be. 
In most seasons the low-risk period for leaf 
disease will usually start between mid-August 
and mid-September, and will be earliest in the 
low rainfall areas and latest in the high rainfall 
areas. Some high rainfall areas (for example, 
Badgingarra, which has an average annual 
rainfall of more than 600 mm) will rarely 
experience a low risk period, but the risk will 
lessen as the season progresses. 
Sowing date affects the interaction between the 
disease and the environment because it influ-
ences the date at which heading occurs. The 
choice of maturity in the variety is significant 
for the same reason. 
Figure 1 shows how these influences interact, 
and emphasises how important it is to consider 
the variety as well as the time of sowing when 
trying to avoid disease. Early sowing demands 
a late maturing variety to minimize the possi-
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bility of disease losses. (Throughout this article, 
'early', 'mid' and 'late' planting dates refer ap-
proximately to mid-May, early June, and late 
June respectively.) 
Levels of losses in relation to sowing date 
Losses caused by leaf disease vary enormously, 
and are dependent on the season, the site, and 
the sowing date. Regular losses occur with 
early sown crops in high rainfall zones, but 
losses are lower and less frequent in the 
medium and low rainfall zones, and with late 
plantings (Table 1). Of the 18 trial sites ana-
lysed (Table 2), Badgingarra and Mt Barker 
were the most disease-prone. 
Advantages of early planting 
Although late planting can reduce disease 
losses, the earliest plantings are still usually the 
highest yielding. This is because the agronomic 
benefits of early planting, which are related to 
the availability of moisture for grain-filling, 
usually outweigh the disease losses. 
In an assessment of 18 trials in which some 
plots were sprayed with a foliar fungicide, the 
late June planting was inferior in all but three 
of the trials involving unprotected plots (Table 
2). One of these trials was at Badgingarra (1980 
and 1988), which is a high rainfall site re-
nowned for serious leaf disease. Another was a 
site at Tenindewa in 1987 which had a bad 
brome grass infestation and where later 
planting reduced this problem. The third was 
at Cadoux in 1988, when the first time of 
sowing was exceptionally early, on May 4. 
In three trials, planting in early June was best. 
In most trials (12) the mid-May time of sowing 
was superior, although in three of these the 
early June planting was as good as that in 
mid-May. 
For the sprayed plots, the best sowing 
time was even more likely to be early 
rather than late. If it were possible to 
eliminate disease altogether, and there 
were no other complications (such as 
weeds), then early sowing would invari-
ably be superior. However, the fungicidal 
spray used in these trials is not economi-
cal for farmer use. The chemical is expen-
sive, and several applications are needed 
during the season to achieve only partial 
protection. Only the data from unsprayed 
plots, therefore, are of direct relevance to 
farmers. 
Disease losses less likely The yield data show the types of re-
sponses that can be expected; Figure 2 
shows the two extremes. The Chapman 
site in 1980 exhibited the classic response, 
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Table 1. Estimated yield losses of wheat caused by leaf disease at various sites 
and planting times 
where the disease loss was less with later 
sowing, but so was the yield. In contrast, at 
Badgingarra in 1980, disease losses were so 
large at the early and mid sowings that yields 
from unprotected plots increased with delayed 
sowing date. This result has been observed 
many times at Badgingarra, but in comparison 
with other sites, including those in the south of 
the State, it is the exception rather than the 
rule. 
Figure 3 shows examples of data from 1988 for 
sites of various yield potentials. For unpro-
tected plots most sites in most years follow the 
pattern of decreasing yields with late sowings, 
but sometimes an early June sowing is as good 
as one in mid-May. 
Figure 2. The two extremes in the pattern of yield responses for 
trials involving both time of sowing and fungicidal protection. 
Data for the variety Gamenya at Chapman Valley and 
Badgingarra Research Stations in 1980. 
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Chapman Valley 
Location 
Badgingarra 
Year 
High 
1979 
1980 
1988 
Rainfall 
rainfall zones 
HI 
HI 
Medium rainfall zones 
1980 
1987 
1988 
Ml 
Low rainfall zones 
1987 
1988 
N.B.: 
zone 
H5 
, H 2 , H 5 
, H 2 , H 5 
, M2, M4 
Ml 
Ml 
LI 
L1,L2 
No. of 
trials Early 
mid-May 
1 34 
3 27 
3 27 
4 <1 
2 16 
2 16 
1 <1 
2 23 
% Yield loss 
Planting time 
Mid Late 
early June late June 
29 3 
11 1 
19 15 
1 < 1 
10 7 
16 9 
19 < 1 
1 < 1 
Losses are calculated from increases in yields resulting from fungicidal 
protection and are probably underestimated because of incomplete protection. 
Various varieties were used in the trials. The rainfall zones are those referred to 
in Department of Agriculture • Bulletin 4135 "Crop varieties and 1989 sowing 
recommendations for Western Australia". 
Table 2. The most advantageous planting time for several sites and seasons for 
plots with and without fungicidal protection. Each trial involved three times 
of planting: mid-May, early June, and late June. Rainfall 
brackets 
Year 
1979 
1980 
1980 
1980 
1980 
1980 
1980 
1980 
1987 
1987 
1987 
1988 
1988 
1988 
1988 
1988 
1988 
1988 
Location 
Mt Barker 
Badgingarra 
Wongan Hills 
Chapman Valley 
Three Springs 
Newdegate 
Esperance 
Ka tanning 
Balla 
Tenindewa 
Mingenew 
North Mullewa 
Badgingarra 
Chapman Valley 
East Chapman 
Irwin 
Cadoux 
Esperance 
(H5) 
(H2) 
(M2) 
(HI) 
(Ml) 
(M4) 
(H5) 
(M4) 
(LI) 
(Ml) 
(Ml) 
(LI) 
(H2) 
(HI) 
(Ml) 
(Ml) 
(L2) 
(H5) 
zones are shown in 
Time of planting whichproduced 
the highest yield 
With 
fungicide 
Early 
Mid 
Early 
Early 
Early 
Early 
Early 
Early 
Early 
Late 
Early 
Early & Mid 
Mid 
Early 
Mid 
Early 
Early 
Early 
No 
fungicide 
Early 
Late 
Early & Mid 
Early 
Early 
Early 
Early & Mid 
Early 
Early 
Late 
Early 
Early & Mid 
Mid 
Mid 
Mid 
Early 
Mid & Late 
Early 
Figure 3. The effect of 
time of sowing and 
fungicidal protection 
on the yield of wheat 
in 1988 at Chapman 
(high rainfall), Irwin 
(medium) and 
Mullewa (low) in the 
northern advisory 
region, and at 
Esperance a high 
rainfall site in the 
southern advisory re-
gion. Data are means 
for several varieties. 
r j Early +F 
| Early -F 
• Mid +F 
Chapman Irwin Mullewa Esperance 
Location 
Septoria nodorum can cause septoria nodorum blotch when 
moist conditions late in the season allow the head to become 
infected. A healthy head is on the right. 
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Figure 4. Responses to time of 
sowing and fungicidal 
protection of varieties differing 
in length of maturity. Data 
from Chapman Valley 
Research Station in 1988, for 
varieties Spear (late matur-
Further reading 
Brown, A.G.P. (1979). The 
septoria diseases of wheat in 
Western Australia. West. 
Aust. Dept. Agric. Farmnote 
No. 70/79. 
Brown, A.G.P. and Rosielle, 
A.A. (1980). Prospects for 
control of septoria. J. Agric. 
West. Aust. 21: 8-11. 
Brown, A.G.P. (1983). 
Yellow spot of wheat. West. 
Aust. Dept. Agric. Farmnote 
No. 77/83. 
Brown, G. (1988). Crop 
varieties and 1989 sowing 
recommendations for 
Western Australia. West. 
Aust. Dept. Agric. Bulletin 
4135. 
Loughman, R., Wilson, J.M., 
and Wilson, R.E. (1987). 
Yellow spot of wheat. J. 
Agric. West. Aust. 27; 113-
117. 
Acknowledgements 
The information used in this 
paper has been provided by 
officers of the Department of 
Agriculture, in particular: 
RJ. Delane, J. Hamblin, 
M.W. Perry, A.G.P. Brown, 
R. Loughman, W. Smith, R. 
Randall, and D.M. Kessell. 
Selecting a variety 
The best strategy for avoiding disease is to use 
a resistant variety. Unfortunately there is little 
resistance available at the moment for leaf 
disease, particularly for yellow spot and 
septoria nodorum blotch. 
The Department of Agriculture provides some 
information on disease resistance/susceptibil-
ity scores with its crop variety recommenda-
tions (Brown, 1988), but the differences be-
tween the current varieties are too small to be 
of much practical use in predicting field 
performance under disease stress. The situ-
ation is complicated by the fact that while 
varietal responses to the different diseases will 
vary, all three leaf diseases can occur together 
on the same plant, and even on the same leaf. 
Grain from Badgingarra, 
1988, showing how seed size 
can be severely affected by 
late-season leaf disease. The 
seed on the left is from a plot 
which was sprayed with 
fungicide; the other seed is 
from an unprotected plot. 
In the absence of varietal differences in disease 
resistance, farmers should use a variety that is 
suited to their chosen sowing date. Figure 4 
shows the effect of time of planting and fungi-
cidal protection on two varieties with differing 
maturity. Thus if the season breaks early, a 
later maturing variety should be planted; if the 
season breaks late, an early maturing variety 
would be appropriate. If disease could be 
avoided, the choice of variety might differ, 
with the short season variety being an attrac-
tive proposition for early sowing. 
Conclusions 
Early sowing exposes wheat plants to a greater 
disease risk, but it is still usually the best choice 
because it allows the crop to use the available 
soil water as efficiently as possible. 
Except in very high rainfall areas such as at 
Badgingarra, the agronomic advantages of 
early sowing outweigh the disease disadvan-
tages. 
The differences in varietal susceptibility to the 
three common leaf diseases are currently too 
small to influence the choice of variety, but the 
maturity of the variety should be such that it is 
unlikely to come into head during the period of 
highest disease risk. 
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